temperature sensation were impaired on the right palm. The patient had an upgoing plantar reflex and ankle clonus bilaterally. Tandem walking could barely be performed.
T1-weighted Gd-enhanced MRI of the brain and cervical spine revealed diffuse pachymeningeal enhancement ( Fig. 1 upper) and engorgement of vertebral veins from the C-1 to the C-3 level causing cord compression at the corresponding levels ( Fig. 2A and B) . T2-weighted imaging showed signal hyperintensity in the spinal cord (Fig. 3 left) at the C-1 level. Degenerative changes (marginal osteophytes and disc bulging) were noted at the C5-6 and C6-7 levels, with indentation of the anterior thecal sac.
Operation and Postoperative Course
Revision of the VP shunt was performed. The original medium-pressure Pudenz valve was changed to a Medtronic Strata II valve, with the valve set at position 1.0.
The patient's unsteadiness, numbness, and clumsiness improved within 1 week after shunt revision and had completely resolved 1 month after the operation.
An MRI examination performed 4 months postoperatively showed increased ventricular size when compared with preoperative imaging as well as resolution of pachymeningeal enhancement (Fig. 1 lower) . The vertebral veins (Fig. 2C) were not engorged, and the spinal cord was well decompressed. There was interval reduction of the T2 signal hyperintensity in the spinal cord at the C1-2 level of spinal cord (Fig. 3 right) . The degenerative changes were static.
Case 2

History and Presentation
This 22-year-old woman had undergone insertion of a VP shunt at the age of 3 months for treatment of congenital hydrocephalus due to a posterior fossa arachnoid cyst. A partial cystectomy of the posterior fossa arachnoid cyst and placement of a cystoperitoneal shunt were performed following placement of the VP shunt. The patient underwent revision of the VP shunt (performed by a surgeon who was not affiliated with our institution) for suspected shunt blockage when she was 17 years old. When the patient presented to us, her shunt system had a mediumpressure Radionic valve. She complained of the feeling of "sunken eyes" and neck pain for 2 months with associated numbness of both palms and weakness of both hands. All limb reflexes were brisk. The patient's plantar reflex was downgoing bilaterally. The results of somatosensory evoked potential testing were normal.
Preoperative MRI of the brain (Fig. 4 left) showed diffuse pachymeningeal enhancement and small ventricle size, while MRI of the cervical spine (Figs. 5 and 6 upper) showed T2 signal hyperintensity and pachymeningeal enhancement of the spinal cord at the C1-2 level.
Operation and Postoperative Course
A Codman Hakim programmable valve with an antisiphon device was inserted with the initial pressure set at 8 mm Hg. The overshunting status was supported by the intraoperative finding of an opening pressure of the old Radionic valve of 2 cm H 2 O. The patient no longer had the feeling of "sunken eyes" at the 1-month follow-up visit, but her neck pain persisted, so the shunt setting was gradually increased. Ten months after shunt revision, the patient had headache with the valve pressure at 15 mm Hg, so it was lowered to 13 mm Hg.
At the follow-up evaluation 20 months after revision of the VP shunt, the patient no longer had headache, numbness, neck pain, or the sensation of "sunken eyes."
Postoperative MRI of the brain (Fig. 4 right) performed at 6 months after surgery showed interval increase in ventricle size and reduction in pachymeningeal enhancement, while MRI of the cervical spine (Fig. 6 lower) showed interval decrease in venous engorgement.
Discussion
Shunt overdrainage is seen in 10%-12% of patients with VP shunts. Manifestations include slit ventricle syndrome, intracranial hypotension syndrome (IHS), subdural fluid collections, and other rarer conditions. 10, 12 The characteristic triad of IHS consists of postural headache, diffuse pachymeningeal enhancement on MR images obtained after gadolinium administration, and low CSF opening pressure. 1, 9 Although orthostatic headache is the most characteristic symptom, patients may have chronic or intermittent headache or even no headache. 7 The other common symptoms are anorexia, nausea, vomiting, dizziness, blurred vision, diplopia, tinnitus, ear fullness, facial numbness, and/ or neck pain; most of these symptoms are orthostatic in nature, while patients with overshunting-associated myelopathy may complain of limb numbness, weakness, and even gait disturbance. 1, 8, 9 Diffuse pachymeningeal enhancement over the cerebral hemispheres on gadolinium-enhanced images was reported as the most characteristic neuroimaging feature of intracranial hypotension. However, cases without enhancement are also reported. 3, 7 This enhancement is attributed to dural venous dilation, which may extend to the pachymeninges of the posterior fossa and cervical spine. The other described MRI findings are engorgement of venous sinuses, subdural fluid collections, pituitary enlargement, and downward displacement of the brain. 9 In a paper by Wolfe et al., 13 the underlying pathophysiological mechanisms leading to spinal venous engorgement were well described. According to the Monro-Kellie doctrine, the sum of the intracranial blood and tissue volume remains constant. 6 As long as the craniospinal system is intact, levels of all fluids, such as blood and CSF, are expected to remain stable. A deficit in one component will result in an excess of the others. In our cases, overshunting resulted in When venous engorgement becomes chronic, as reported by Mokri, 5 fibrocollagenous proliferation contributes to dural thickening, which explains the spinal cord compression observed.
Patients with congenital or degenerative cervical spinal stenosis will be more susceptible to cord compression due to cervical engorgement of the veins. 11 Additionally, the lack of awareness of this entity may lead to unnecessary treatments, for example, surgical decompression and fusion of the cervical spine. For patients with less florid signs, it is likely that the symptoms may even be attributed to psychosomatic causes, leading to treatment delay.
As the diagnosis of overshunting-associated myelopathy requires a high index of suspicion, it is easy for physicians and even patients themselves to overlook this potentially reversible problem. These patients might wrongly seek or be referred to orthopedic consultation, leading to delay in treatment. To detect this problem early and to provide appropriate and timely management, we recommend that all physicians who look after patients with shunts bear this condition in mind. Imaging of the brain for these patients, whether for diagnosis of overshunting or for evaluation of progress, should include lower cuts down to the cervicomedullary junction. Radiologists should also pay attention to and report any early signs of the development of overshunting. Patients could then be offered more frequent follow-up for monitoring and early intervention to prevent the appearance of myelopathic symptoms. Whether programmable shunts should be used in all patients who need CSF shunting is debatable. But the use of a programmable shunt will allow easy correction of overshunting without requiring the patient to undergo another surgery to revise the shunt in case overshunting is encountered.
Conclusions
Although rare, chronic CSF overdrainage can lead to cervical myelopathy due to spinal cord compression by the dilated vertebral veins/epidural venous plexus. Awareness of this reversible condition can prevent unnecessary delay in treatment and thereby improve outcomes significantly. 
